In this paper, we have obtained explicit expressions for the time dependent probabilities of the /1 /M M queue with server vacations under a multiple vacation scheme. The corresponding steady state probabilities have been obtained. We also obtain the time dependent performance measures of the systems.
Introduction
In the literature, analytical results for the transient behavior of queuing models are not as widely available as the steady-state results. The steady-state measures cannot give insight into the transient behavior of the system. The steady-state results are well suited to study the performance measures of the system on a long time scale, while the transient solutions are more useful for studying the dynamical behavior of systems over a finite period. Moreover, stationary results are mainly used within the system design process. However, due to both variability and uncertainty of the traffic offered to the system, satisfactory resource utilization and robust performance are in general difficult to achieve together within the design process. Thus, some management actions have to be taken with the aim of dynamically adapting the resource assignment to the system load. These management actions can often be based on transient analytical results, for a simplified queueing model, accurately representing the system of interest. In general, transient analytical results are useful for studying the finite-time properties of queueing systems (see Kelton (1985) ).
Many methods have been derived for obtaining transient solutions: the method of generating functions of Bailey (1954) , the spectral method of Lederman and Reuter (1956) , the combinatorial method of Champernowne (1956) , the difference equation technique of Conolly (1958) etc. The transient analysis of a queueing system demands a methodologically simple and easily numerically implementable approach. Parthasarathy and Lenin (1997) , (1998) the vacation, if the server finds no customers in the system, the server is permitted to take another vacation. This process continues until the server returns to a non empty system. 
Transient analysis
The forward Chapman Kolmogorov equations for the system are
Without loss of generality, assume that initially the server is busy with i customers. i.e., By recursively using equation (7), we obtain ). 
Multiplying (3) and (4) by appropriate powers of z and summing over 1,  n we obtain
Taking Laplace transforms on both sides of (9), we get,
The denominator put to zero exists in the unit circle, we see that the numerator of (10) must also vanish for
in the numerator of (10) equated to zero , we get, From (8) and (1) The equation (9) is the modified Bessel function of the first kind. Comparing the coefficients of n z on both sides of (15), we get
The above equation can be written as 
can be obtained form (12) , (13) and (14) respectively
Performance measures
In this section we derive the expression for the expected number of customers in the system at time t . Now (2), (3) and (4), we get, (12) . Now 
